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DISPLAY APPARATUS AND THE METHOD
THEREOFK

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority from Korean Patent
Application No. 10-2013-0094656 filed on Aug. 9, 2013 1n
the Korean Intellectual Property Oflice, the disclosure of
which 1s incorporated herein by reference in its entirety.

BACKGROUND

1. Technical Field

Apparatuses and methods consistent with exemplary
embodiments relate to a display apparatus and a method
thereol, and more particularly, to a display apparatus con-

trolled by a user handwrniting trace and a display method
thereof.

2. Description of the Related Art

With development of technologies, a television (1V)
embedded with various functions are now available. Thus, a
user may not only view broadcast content through the TV,
but may also experience various other content types as well
as applications and other known combinations that may
work with the Internet, etc. A Smart TV 1s one of an example
providing such various functions.

As the proportion of embedded functionality in the Smart
TV has increased, a control apparatus for using the functions
has become more complicated. Accordingly, 1in order to
lower a difliculty barrier of using various functions due to
the complicated apparatus, the control apparatus and a
relevant user interface (UI) needs to be simplified. Accord-
ingly, a design of a remote controller of the Smart TV has
become simplified, e.g., buttons on a remote controller may
be minimized, in order to pursue higher convenience in
using the Smart TV.

However, the remote controller with such simplified
design has limitations i operating various functions of the
Smart TV. In other words, a user may have to directly search
the functions he/she wants from the Smart TV, and thus the
user may spend a large amount of time and may face
dificulties while searching the functions having a compli-
cated tree structure.

SUMMARY

One or more exemplary embodiments provide a display
apparatus which searches and displays a user handwriting
trace and a display method thereof.

According to an aspect of an exemplary embodiment,
there 1s provided a display apparatus including a display, an
input unit configured to receive a handwriting trace, 1n
response to a user handwriting being performed at a remote
control apparatus; a detector configured to determine text
corresponding to the handwriting trace; and a controller
configured to search for an 1tem corresponding to the text,
classity the 1tem into a plurality of categones, and control
the display to display the item on the display.

The controller may be further configured to, 1n response
to a subsequent handwriting being performed at the remote
control apparatus determine a subsequent text from a sub-
sequent handwriting trace according to the subsequent hand-
writing, search for an 1tem corresponding to the text and the
subsequent text, classily the 1tem according to the plurality
of categories, and control the display to display the item on
the display.
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The controller may be further configured to control the
display to display a handwriting display area indicating the
received handwriting trace on one area of a screen, match
cach of the plurality of categories 1n up, down, left, and right
directions extending from the handwriting display area, and
control the display to arrange and display a search result
classified by the plurality of categories.

The controller may be further configured to control the
display to display the handwriting display area at one of at
least a center of the screen and one of four comners on the
screen.

The controller may be further configured to perform a
control operation corresponding to the selected item 1n
response to the item being selected.

The plurality of categories may include at least one of an
application category, a web category, a function category,
and a content category.

According to an aspect ol another exemplary embodi-
ment, there 1s provided a display method including in
response to a subsequent handwriting being performed at the
remote control apparatus, determinming a subsequent text
from a subsequent handwriting trace according to the sub-
sequent handwriting; searching for an 1tem corresponding to
the text and the subsequent text; and classifying the item
corresponding to the text and the subsequent text according
to the plurality of categories; and displaying the 1tem cor-
responding to the text and the subsequent text on the display.

The method may further include 1n response to a subse-
quent handwriting being performed at the remote control
apparatus, determining a subsequent text from a subsequent
handwriting trace according to the subsequent handwriting,
searching for an item corresponding to the text and the
subsequent text, and classitying the item according to the
plurality of categories and displaying the item on the display.

The method may further include displaying a handwriting,
display area indicating the received handwriting trace on an
area of a screen, matching each of the plurality of categories
in up, down, left, and right directions extending from the
handwriting display area, and arranging and displaying a
search result classified by the plurality of categories.

The handwriting display area may be displayed one of at
least the center of the screen and one of four corners on the
screen.

The method may further include in response to the item

being selected performing a control operation corresponding,
to the selected 1tem.

The plurality of categories may include at least one of an
application category, a web category, a function category,
and a content category.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other aspects will be more apparent by
describing certain exemplary embodiments with reference to
the accompanying drawings, 1n which:

FIG. 1 1s a block diagram 1illustrating a display apparatus
according to an exemplary embodiment,

FIG. 2 15 a block diagram 1llustrating a configuration of a
communication system according to an exemplary embodi-
ment,

FIG. 3 1s a block diagram 1llustrating a configuration of a
display apparatus according to an exemplary embodiment,

FIG. 4 15 a block diagram 1llustrating a configuration of a
display apparatus according to an exemplary embodiment,

FIG. 5 illustrates a software structure which a display
apparatus uses according to an exemplary embodiment,
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FIG. 6 1s a flowchart of a display method according to an
exemplary embodiment,

FI1G. 7 1s a flowchart of a display method according to an
exemplary embodiment,

FIG. 8 1s an example of a user handwriting according to
an exemplary embodiment,

FIG. 9 1s a detailed screen of a display apparatus accord-
ing to an exemplary embodiment,

FIG. 10 1s a detailed screen of a display apparatus
according to another exemplary embodiment,

FIG. 11 1s a detailed screen of a display apparatus
according to still another exemplary embodiment,

FIG. 12 1s another example of a user handwriting accord-
ing to an exemplary embodiment,

FIG. 13 1s a detailed screen of a display apparatus
according to another exemplary embodiment,

FIG. 14 1s an example of a user’s mput according to an
exemplary embodiment,

FIG. 15 1s a detailed screen of a display apparatus
according to still another exemplary embodiment,

FIGS. 16 and 17 are other detailed screens of a display
apparatus according to one or more exemplary embodi-
ments.

DETAILED DESCRIPTION

Certain exemplary embodiments are described 1n higher
detail below with reference to the accompanying drawings.

In the {following description, like drawing reference
numerals are used for the like elements, even 1n different
drawings. The matters defined in the description, such as
detailed construction and elements, are provided to assist 1n
a comprehensive understanding of exemplary embodiments.
However, exemplary embodiments can be practiced without
those specifically defined matters. Also, well-known func-
tions or constructions are not described in detail because
they would obscure the application with unnecessary detail.

FIG. 1 1s a block diagram 1llustrating a display apparatus
100 according to an exemplary embodiment.

Referring to FIG. 1, a display apparatus 100 may include
an mput umt 110, a detector 120, a display 130, and a
controller 140 according to an exemplary embodiment.

The input unit 110 receives a control signal from a remote
control apparatus. For example, when a user transmits a
control signal to the display apparatus 100 by using the
remote control apparatus, the input unit 110 may recerve the
control signal.

The remote control apparatus may include a touch pad. In
this exemplary embodiment, a user may input the signal
through the touch pad of the remote control apparatus.
Specifically, a user may write on the touch pad by using
fingers, a stylus pen, or other mput means. The remote
control apparatus may then transmit a user handwriting input
through the touch pad to the display apparatus 100. More-
over, the touch pad may display a touch mput area including
a character key, a letter key, and a function key.

Further, according to one or more exemplary embodi-
ments, a user may use contact gestures on the touch pad to
provide an input signal. For example, a user may mput a
pinch gesture, a zoom out gesture, or a user may mput a
special double character that provides a specific functional-
ity. For example, a user may input a chevron shape such as
a “<” or a “>" which may be interpreted as a fast forward or
rewind function. Further, a user may take two finger at the
same time and 1mput a “>>" or “<<” character which may
provide faster rewinding, fast forwarding, or category menu
navigating functionality. Similarly, a user may even use
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three fingers and draw a “>>>" character, for example,
which may provide fast forwarding that 1s 3x faster than
normal fast forwarding or menu scrolling. Other multi-input
characters and gestures may also be implemented 1n accor-
dance with one or more exemplary embodiments.

In addition, the remote control apparatus may include a
button configured to select whether or not to mput hand-
writing according to a user’s selection. Therefore, 1 a user
selects the function to input user handwriting, when user
handwriting 1s performed on the touch pad of the remote
control apparatus, the touch pad can display user handwrit-
ing. In this case, the remote control apparatus may transmit
a signal corresponding to user handwriting to the input unit
110 of the display apparatus 100. The mmput unit 110 may
receive a signal corresponding to user handwriting from the

remote control apparatus, and transmit the received signal to
the detector 120.

The detector 120 may receive a signal corresponding to
user handwriting from the mnput unit 110 and extract a text
or command corresponding to a handwriting trace. That 1s,
the detector 120 may extract an mnput trace of a user
handwriting, and text corresponding to the extracted trace.

In this case, the display apparatus 100 may further include
a storage which configured to store a plurality of texts. The
storage may be connected to the detector 120. Accordingly,
the detector 120 may analyze a trace of a user handwriting
input from the mnput unit 110 and retrieve a corresponding
text from the storage. The detector 120, which extracts text
corresponding to user handwriting, may transmait a text to the
controller 140 and the display 130. The detector 120, 1n
order to extract a text, may analyze an input user trace, more
specifically, the detector may analyze coordinate data as well
as vector mapping and input timing of the coordinate data,
and may additional use other known image processing tools
to analyze the iput handwriting trace.

The detector 120 analyzes coordinate data of the input
handwriting trace, detect the characteristics of the input
handwriting trace, and extract a text corresponding to the
characteristics. The detector 120 can analyze a handwriting
trace according to various methods.

For example, the detector 120 classifies a trace from
beginning point to ending point of handwriting into a certain
umt of distance, and detects a vector line connecting from
the beginning point to an ending point of each unit of
distance. The detector 120 calculates an angle among vec-
tors of each direction, and determines the characteristics of
a handwriting trace based on the calculation result. For
example, 1 angles of the direction vectors corresponding to
cach unit of distance 1s within a certain range and thus are
similar or same to each other, an enfire trace may be
considered a straight line.

According to another exemplary embodiment, 11 there are
arcas whose angles are diflerent from each other for more
than a certain angle, it will be determined that a handwriting
trace 1s bent. When this bent area 1s more than the preset
number, the detector 120 may determine that a handwriting
trace 1s a curved line.

In addition when there are overlapped areas among a
handwriting trace, the detector 120 recognizes that there 1s
a looped curve 1n those areas. The detector 120 may extract
information on the characteristics of a handwriting trace of
a user, based on whether or not a line 1s a looped curve, bent
angle of a line, the number of bent areas, etc. The detector
120, by comparing information on the characteristics and
pre-stored text information, may detect what text a user
handwriting trace corresponds to.
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The handwriting trace, which 1s extracted by using the
above method, may be displayed by the display 130 con-
nected to the detector 120.

In addition, when another handwriting trace 1s input
within a pre-determined time, the detector 120 determines
whether the trace 1s a straight line or a curved line by
analyzing the coordinate data in the way described above.
The display 130 can display another handwriting trace input
within a pre-determined time, 1n addition to the handwriting,
trace being mput and displayed.

As described above, the detector 120, by making an
inquiry into at least one trace mput within a pre-determined
time, may extract an enftire text. The detector 120 may
transmit the text extracted by using the above method to the
display 130 and the controller 140. The display 130 may
then display the text received from the detector 120. The
controller 140 may, for example, search for an 1tem accord-
ing to the text received from the detector 120.

The controller 140 may receive a text from the detector
120 and search for or within an 1tem corresponding to the
received text. The item may include information with a
variety of criteria such as a broadcasting channel, a content
genre, a content title, an application, a function, and/or a
website.

The item may be stored 1n the storage or be received from
an external transmitting apparatus or an external server.
Accordingly, the controller 140 may search and receive an
item corresponding to a text from the storage, or search and
receive from an external transmitting apparatus and/or an
external server. I, there 1s no searched item, the controller
140 can display a message indicating that there 1s no
searched item. In addition, when there are a plurality of the
searched 1tems, the controller 140 may classily the searched
plurality of items into a plurality of categories and display
the 1items. With respect to this, further explanation will be
given 1in FIGS. 9-12.

The controller 140 may extract, as described above, the
subsequent text from the handwriting trace according to the
subsequent handwriting when a subsequent handwriting 1s
performed by the remote control apparatus. In this case, the
controller 140 may control to re-search an 1item correspond-
ing to the combination of the previously extracted text and
the subsequently extracted text. The process of re-searching
an 1tem corresponding to the combination of the previously
extracted text and the subsequently extracted text may be the
same as the description above. In this case, the controller
140 can control to classily the re-searched item into a
plurality of categories and display the 1tem.

The controller 140 may control to locate a handwriting
display area indicating the received handwriting trace 1s at
one area of a screen. In addition, the controller 140 may
control to match each of the plurality of categories 1n up,
down, left, and/or right directions based on the handwriting
display area, and align/display the search result classified by
the categories. In this case, a plurality of categories may
include at least one of an application category, a web
category, a function category, and a content category. More-
over, the handwriting display area can be located at a center
of a screen. In this case, a search result classified by
categories can be aligned and displayed 1n an up, down, left,
and/or right directions from the handwriting display area.
Further, the handwnting display area may be located at a
corner of a screen. In this exemplary embodiment, the search
result classified by the categories can be aligned and dis-
played 1n two directions extending from the handwriting
display area located at a corner of a screen. For example,
when the handwriting display area 1s located at a left top
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corner of a screen, the search result can be aligned and
displayed 1n a right direction and/or a down direction based
on the handwriting display area. When an item 1s selected
from among the at least one 1tem displayed by such method,
the controller 140 can control to perform a control operation
corresponding to the selected item.

The display apparatus 100 can search and display an item
from various sources. For example, the display apparatus
can search an i1tem from not only the storage stored in the
display apparatus 100, but also various external apparatuses
such as a content display apparatus, a broadcasting station,
a web server, a cloud server, and a user terminal apparatus.

FIG. 2 1s a block diagram 1llustrating a configuration of a
communication system according to an exemplary embodi-
ment which may search 1items from various external devices.
Referring to FIG. 2, a communication system may include a
plurality of transmitting apparatuses and a communicator
150.

A plurality of transmitting apparatuses transmits a signal
through a communication network different from each other.
FIG. 2 illustrates that a first transmitting apparatus 200-1
transmits a signal through a radio frequency (RF) commu-
nication network 300-1, and a second transmitting apparatus
200-2 transmits a signal through an internet protocol (IP)
communication network 300-2, but the type of a communi-
cation network 1s not limited to the above. For convenience
ol explanation, a signal transmitted by the first transmitting
apparatus 200-1 1s called a first signal, and a signal trans-
mitted by the second transmitting apparatus 200-2 1s called
a second signal.

The first signal and the second signal may respectively
include data classified to compose an item. In other words,
the first signal may be a data which composes an 1tem
received through the RF communication network 300-1, and
the second signal may be a data which composes an 1tem
received through the IP commumnication network 300-2. The
first signal and the second signal may be received simulta-
neously or selectively by the controller 140. Moreover, the
first signal can be data composed of any one 1tem, and the
second signal can be data composed of an item different
from the above 1tem. In addition, the first signal may be data
composed of a part of one 1tem, and the second signal can
be data composed of a rest of the same 1tem. The item can
be classified 1nto a video data and an audio data or according
to various criteria such as a moving image data and a script
data, and be transmitted to the first and the second signals.

A method of transmitting a signal through the RF com-
munication network 300-1 and the configurations thereof
can be realized differently according to the broadcasting
specification. In other words, digital broadcasting specifica-
tion 1ncludes Advanced Television System Committee
(ATSC), Digital Video Broadcasting (DVB), Integrated Ser-
vices Digital Broadcasting-Terrestrial ISDB-T ( ) etc.

Detailed configurations and operations of the first trans-
mitting apparatus 200-1 which transmits the first signal
through the RF communication network 300-1 can be dii-
ferent depending on which broadcasting specification
among the above-mentioned specifications 1s applied. The
configurations and the operations of the first communicator
150-1 are the same. For example, when the ATSC specifi-
cation 1s applied, the first transmitting apparatus 200-1 can
include a randomization unit, an RS encoder, a data inter-
leaver, a trellis encoder, a sink and pilot inserting unit, S8VSB
modulator, RF up converter, and an antenna, etc. On the
other hand, the first communicator 150-1 may include an
antenna, an RF down converter, a demodulator, an equal-
ization unit, a demultiplexer, an RS decoder, a deinterleaver,
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etc. As the detailed configurations to transceive signals by
cach broadcasting specification have been disclosed 1 a
standard document of each broadcasting specification, and
thus detailed illustration and explanation will be omitted.
The second transmitting apparatus 200-2 transmits the
second signal including additional data to the second com-
municator 150-2 through the IP communication network
300-2. The IP communication network 300-2 may be real-
1zed with various types of networks such as a web, a cloud
network, and a local network. The second transmitting
apparatus 200-2 may transmit the second signal with a
streaming method. Specifically, various streaming method
such as RTP (Real Time Protocol) and HTTP (Hypertext
Transier Protocol) can be used. According to another exem-
plary embodiment, the second transmitting apparatus 200-2
can provide additional data with a download method. In the
case of the download method, file formats can be various

types including AVI, MP4, MPG, MOV, and WMY, efc.

A controller 130 of the display apparatus 100 can be
configured 1n various forms.

FIG. 3 1s a block diagram 1llustrating a configuration of a
display apparatus according to an exemplary embodiment.

Referring to FI1G. 3, the controller 140 may control overall

operations of the display apparatus 100. The controller 140
may include a RAM 141, a ROM 142, a CPU 143, a GPU

144, and a Bus 145. RAM 141, ROM 142, CPU 143, GPU
144, etc. can be interconnected through the Bus 145, efc.

The CPU 143, by accessing the storage and using O/S
stored 1n the storage, may perform a booting process. In
addition, the CPU performs various operations by using
various programs, content, and data stored in the storage.
Moreover, by analyzing handwriting trace, the CPU may
extract corresponding text from the storage.

In the ROM 142, a command set and so on for system
booting may be stored. When a turn-on command 1s input
and power 1s supplied, the CPU 143 may copy an operating
system (O/S) stored 1n the storage 1 accordance with the
command stored in ROM 142 to RAM 141, executes O/S,
and performs system booting. When booting 1s completed,
CPU 143 copies various programs stored in the storage to
RAM 141, executes copied programs in RAM 141, and
perform various operations.

The GPU 144 may display an item screen, a content
screen, or search result screen, etc., when booting of the
display apparatus 100 1s completed. Specifically, GPU 144
can generate a screen including various objects such as an
icon, an 1mage, and a text by using a calculation unit and a
rendering unit. The calculation unit calculates attribute val-
ues such as coordinate value where each object 1s displayed
according to layout of a screen, shape, size, and color. The
rendering unit, based on the calculated attribute values,
generates a screen with various layouts including the object.
A screen generated by the rendering division 1s provided to
the display 130 and displayed within a display area. The
GPU 144, based on a signal received from the remote
control apparatus, may display the handwriting which the
user writes on the touch pad of the remote control apparatus
as 1t 1s inputted on the screen.

As described above, the display 1304 displays various
screens. The display 130 can be realized as various types of
displays such as a Liquid Crystal Display (LCD), an Organic
Light Emitting Diode (OLED) display, a Plasma Display
Panel (PDP), etc. In the display 130, drniving circuit and
backlight unit that can be realized as the same type of a-S1
thin film transistor (TFT), low temperature poly silicon

(LTPS) TFT, organic TFT (OTFT) can be included.
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FIG. 4 1s a block diagram 1llustrating a configuration of a
display apparatus according to an exemplary embodiment.

Referring to FIG. 4, the display apparatus 100 may
include the display 130, the controller 140, the communi-
cator 150, the storage 160, a video processor 170-1, an audio
processor 170-2, the mput unit 110, the detector 120, a
microphone 180-1, a camera 180-2, and a speaker 180-3.

The storage 160 may be configured to store various
programs and data required for operations of the display
apparatus 100.

The display 130 can be embodied as a general LCD
display or a touch screen. When embodied as a touch screen,
a user can touch the screen and control the operations of the
display apparatus 100. In addition, when the display 130 1s
not embodied as a touch screen, the mput unit 110 can
receive a signal transmitted from the remote control appa-
ratus and transmit the signal to the controller 140.

The controller 140, by using various program and data

stored 1n the storage 160, may control overall operations of
the display apparatus 100. As the display 130 and the
controller 140 have been already described in detail, and
thus further explanation will be omitted.

The communicator 150 may be configured to perform
communication with various types of external devices
according to various types of communication methods. The
communicator 150 can include a Wi-F1 chip 150-1, a Blu-
ctooth chip 150-2, a wireless communication chip 150-3,
and a near field communication (NFC) chip 150-4.

The Wi-Fi chip 150-1 and the Bluetooth chip 150-2
perform communication by Wi-Fi method and Bluetooth
respectively. In the case of using the Wi-Fi1 chip 150-1 or the
Bluetooth chip 150-2, various connection mformation such
as SSID and session key can be transceived first, and then
various kinds of information can be transceived after con-
necting commumnication by using the transceived connection
information. Wireless communication chip 150-3 performs
communication in accordance with various communication
specifications such as IEEE, Zigbee, 3rd Generation (3G),
3rd Generation Partnership Project (3GPP), Long Term
Evolution (LTE), etc. The NFC chip 150-4 1s a chip which
1s operated by using a NFC method which uses 13.56 MHz
band among various RF-ID frequency bands such as 135
kHz, 13.56 MHz, 433 MHz, 860-960 MHz, 2.45 GHz.

In addition, the communicator 150 can perform commu-
nication with various external server devices such as a
search server.

Based on the signal received through the mput unit 110,
when the detector 120 extracts a text corresponding to a user
handwriting trace, the controller 140 can access various
external devices through the communicator 150 and receive
an item corresponding to an extracted text.

In addition, the communicator 150 can perform search by
directly performing communication with various external
devices, not a server device.

The video processor 170-1 may be configured to process
video data included 1n an 1tem received through the com-
municator 150 or an 1tem stored 1n the storage 160. That 1s,
various 1mage processing on the video data such as decod-
ing, scaling, noise filtering, frame rate conversion, resolution
conversion, etc. can be performed.

The audio processor 170-2 may be configured to process
audio data included 1n an 1tem received through the com-
municator 150 or an item stored in the storage 160. The
audio processor 170-2 can perform various processing on
the audio data such as decoding, amplification, noise filter-
ing, etc. can be performed.
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The controller 140, when an item corresponding to a
multimedia content 1s selected from among the items dis-
played on the display 140, receives the corresponding mul-
timedia content through the communicator 150.

The controller 140, when multimedia content 1s received,
can control the video processor 170-1 % the audio processor
170-2 to extract video data and audio data respectively by
demultiplexing the multimedia content and decode video
data and audio data to replay a corresponding item.

The display 130 can display an 1image frame generated by
the video processor 170-1.

The speaker 180-3 outputs audio data generated by the
audio processor 170-2.

The mput unit 110 may receive a manipulation signal
transmitted by the external remote control apparatus and
transmit the signal to the controller 140. In this case, the
mput unit 110 can be formed at an arbitrary area of a main
body of the display apparatus 100 such as a front portion, a
side portion, a back portion and so on.

The microphone 180-1 may be configured to receive a
user’s voice or other sounds and convert them to audio data.
The controller 140 can use user’s voice mput through the
microphone 180-1 for searching or extracting an 1tem, or can
change them to audio data and store 1n the storage 160.

The camera 180-2 may be configured to photograph a
standstill 1image or a moving 1mage according to a user’s
control. The camera 180-2 can be embodied to a plurality of
units such as a front camera and a back camera.

When the camera 180-2 and the microphone 180-1 are
prepared, the controller 140 can perform control operations
according to a user motion recognized by the user’s voice
input thorough the microphone 180-1 or the camera 180-2.
The display apparatus 100 may be operated as a motion
control mode or a voice control mode. When 1t 1s operated
as a motion control mode, the controller 140 photographs a
user by activating the camera 180-2, and perform a corre-
sponding control operation by tracing a change 1n a user’s
motion. When it 1s operated as a voice control mode, the
controller 140 can be operated as a voice recognition mode
which analyzes a user’s voice mput through the microphone
180-1, and perform control operation according to the ana-
lyzed user’s voice. Therefore, the camera 180-2 and the
microphone 180-1 can be used for the controller 140 to
recognize a user’s motion or voice, and extract an item.

In the display apparatus which may support a motion
control mode or a voice control mode, voice recognition
technology or motion recognition technology can be used in
various exemplary embodiments. For example, when a user
takes a motion similar to selecting an object such as an 1tem
displayed on a screen, or sounds a voice command corre-
sponding to the object, 1t can be determined that the corre-
sponding object 1s selected, and the control operation
matched with the object 1s performed.

In addition, though not illustrated i FIG. 4, various
external mput ports to connect to various external terminals
such as a USB port connectable with a USB connector,
headset, mouse, LAN, or DMB chip which receives and
processes DMB (Digital Multimedia Broadcasting) signal
can be further included according to exemplary embodi-
ments 1 the display apparatus 100.

As described above, the display apparatus 100 can be
embodied as various types.

FIG. 5 illustrates a software structure which a display
apparatus 100 uses according to an exemplary embodiment.

Software 1 FIG. 5 can be stored in the storage 160 but 1s
not limited to this. The software can be stored in various
storing means used 1n the display apparatus 100. According
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to FIG. 5, software including OS 191, kernel 192, middle-
ware 193, and application can be stored in the display
apparatus 100.

Operating System 191 performs a function to control and
manage overall operations of hardware. That 1s, OS 191 1s
a layer which 1s in charge of basic functions such as
management of hardware, memory, and security.

The kernel 192 plays a role as a passage to deliver various
signals sensed by sensing means within the display appara-
tus 100 to the middleware 193.

The middleware 193 includes various soitware modules
which control operations of the display apparatus 100.
According to FIG. 5, the middleware 193 includes a UI
framework 193-1, a window manager 193-2, a handwriting
recognition module 193-3, a security module 193-4, a sys-
tem manager 193-5, a multimedia framework 193-6, an X11
module 193-7, an APP manager 193-8, and a connection
manager 193-9.

The Ul framework 193-1 i1s a module to provide various
Uls. The Ul framework 193-1 may include an image com-
positor module composing various objects such as a text and
an item, a coordinate compositor module calculating a
coordinate to display an object, a rendering module render-
ing the composed object to a calculated coordinate, and a
2D/3D UI tool kit providing a tool to compose a Ul 1n 2D
or 3D format.

The window manager 193-2 can sense a touch event using,
a user’s body or a pen, a voice recognition event using a
user’s voice, an operation recognition event by using a
user’s operation, or other input events. The window manager
193-2, when such event 1s sensed, can deliver the event
signal to the Ul framework 193-1 to perform the correspond-
ing operations.

The handwriting recognition module 193-3 1s a module
configured to parse a user’s drawing trace on the touch pad
of the remote control apparatus and recognize the details.
The detector 120, by executing the handwriting recognition
module 193-3, can detect a user’s handwritten text. The
handwriting recognition module 193-3 receives successive
coordinate values according to input user handwriting and
stores the values as a stroke. In addition, by using such
stroke, a stroke array can be created. The handwriting
recognition module 193-3, by comparing pre-stored hand-
writing library and generated array, can recognize a hand-
writing trace and extract a text corresponding to the hand-
writing trace.

The security module 193-4 1s a module to support certi-
fication on hardware, permission on request, and security
storage, etc.

The system manager 193-5 monitors state of each element
within the display apparatus 100, and provides a monitoring
result to other modules. For example, the system manager
193-5 can provide the monitoring result to the UI framework
193-1 and output an alarm message or sound, when events
such as remaining battery not being enough, an error occur-
rence, and an access being interrupted.

The multimedia framework 193-6 1s a module configured
to replay multimedia content stored 1n the display apparatus
100 or provided from an external source. The multimedia
framework 193-6 can include a player module, a camcorder
module, and a sound processing module, etc. Accordingly,
the operations such as replaying various multimedia items
and generating/replaying a screen and sound can be per-
formed.

The X11 module 193-7 1s a module configured to receive
various event signals from various hardware 1n the display
apparatus 100. Herein, various events such as an event to
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sense a user’s manipulation, an event where a system alarm
occurs, and an event where a certain program 1s executed or
terminated, can be set.

The APP manager 193-8 1s a module configured to
manage execution state of various applications installed in
the storage 160. The APP manager 193-8 calls and executes
an application corresponding to the event when an event
where an application execution command 1s 1nput 1s sensed
from the X11 module 193-7. In other words, the APP
manager 193-8, 11 an event where at least one object 1s
selected 1s sensed, performs an operation to call and execute
an application corresponding to the object.

The connection manager 193-9 1s a module configured to
support wire or wireless network connection. The connec-
tion manager 193-9 can include various modules such as
DNET module and UPnP.

The 1tem recognition module 193-10 1s a module which
recognizes an item stored in the storage 160 or an i1tem the
communicator 150 receirves, and extracts information on the
item. To be specific, the item recognition module 193-10 can
extract detailed information such as a title of the item, text
corresponding to the title of the item, or other detailed
information on the item.

In the upper layer of the middleware 193, there 1s a
browser layer realizing various functions of the display
apparatus 100 or at least one application layer.

As the software structure illustrated 1n FIG. 5 1s merely an
example, and thus 1s not to be construed as limiting. There-
fore, 1t necessary, exemplary embodiments can be omaitted,
modified, or added. For example, 1n the storage 160, various
programs such as a messaging module including a sensing
module to analyze signals sensed by various sensors, a
messenger program, SMS(Short Message Service) & MMS
(Multimedia Message Service) program, and an e-mail pro-
gram, a call info aggregator program module, a VoIP mod-
ule, and a web browser (194-m) module can be additionally
prepared.

FIG. 6 1s a tlowchart of a display method according to an
exemplary embodiment.

Referring to FIG. 6, the display apparatus 100 receives a
user handwriting trace from the remote control apparatus
(S610). In this case, the display apparatus 100 can analyze
coordinate data of the handwriting trace.

The display apparatus 100 which receives a handwriting,
trace extracts a text corresponding to the handwriting trace
(S620). In this case, the display apparatus 100 analyzes
coordinate data of the handwriting trace, and thus can extract
a text corresponding to the analyzed coordinate data. That 1s,
by comparing the analyzed coordinate data of the handwrit-
ing trace with coordinate data of a pre-stored text trace, the
display apparatus can extract a text which mutually corre-
sponds.

Then, the display apparatus 100 searches for an item
corresponding to the extracted text (5630). As the item
includes each name, subject, title, etc., the display apparatus
100 can search and extract the name, subject, and title of the
item corresponding to the extracted text.

Therefore, when there 1s an 1tem corresponding to the
extracted text, the display apparatus 100 may display the
item. In particular, if a plurality of 1tems are searched, the
display apparatus 100 classifies the plurality of searched
items 1nto a plurality of categories and displays them (5640).
If there are no searched 1tem, a visual message and/or sound
message indicating that there 1s no search result can be
displayed. In addition, 1f the plurality of searched items
correspond to one category, the 1items can be classified to the
corresponding one category, and the plurality of the searched
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items can be aligned and displayed. A display method
described above will be further explained 1n FIG. 8.

FIG. 7 1s a flowchart of a display method according to an
exemplary embodiment.

Referring to FIG. 7, a user performs handwriting on the
touch pad included 1n the remote control apparatus, and the
remote control apparatus senses the handwriting by the
user’s touch on the touch pad (8710). In this case, the remote
control apparatus can sense the user’s touch and dragging.

The remote control apparatus which senses a trace accord-
ing to the user’s touch and dragging can extract a coordinate
value of the trace (S5720). The remote control apparatus
which extracts the coordinate value of the handwriting trace
can transmit the value to the display apparatus 100 (S730).
The configuration of extracting the coordinate value of the
handwriting trace may be done in a similar manner as
explain above relating to the detector 120 of the display
apparatus 100 as illustrated 1n FIG. 1, and thus further
explanations will be omitted. In this case, the remote control
apparatus extracts the coordinate value of the handwriting
trace, and thus, the display apparatus 100 which receives the
coordinate value of the handwriting trace may not separately
extract the coordinate value of the handwriting trace. There-
fore, the display apparatus 100 can receive the coordinate
value of the handwriting trace from the remote control
apparatus, and search/extract the text corresponding to the
received coordinate value.

According to another exemplary embodiment, the remote
control apparatus, after receiving the user handwriting trace,
may not directly extract the coordinate value of the hand-
writing trace, and transmit the signal according to the user
handwriting trace with respect to the display apparatus 100.
That 1s, the remote control apparatus may transmit the signal
not mcluding the coordinate value of the handwriting trace
to the display apparatus 100, and the display apparatus 100
which recerves the signal can extract the coordinate value
from the signal of the handwriting trace.

FIG. 8 1s an example of user handwriting according to an
exemplary embodiment, and FIG. 9 1s an example of a
detailed screen of a display apparatus 100 according to an
exemplary embodiment.

Retferring to FIG. 8, the remote control apparatus 400 1s
prepared. The remote control apparatus 400 includes the
touch pad 410 to input a user touch. According to another
exemplary embodiment, the remote control apparatus 400
may further include at least one button to control the display
apparatus 100.

A user can control activation and inactivation of a hand-
writing mode by the remote control apparatus 400. That 1s,
a user, by pressing a handwriting mode button mounted on
the remote control apparatus 400, the remote control appa-
ratus 400 and the display apparatus 100 can be set as a
handwriting mode. Or, by setting direction of the remote
control apparatus 400 to the handwriting mode display area
131 on an area of the display apparatus 100 and touching the
touch pad 410, the remote control apparatus 400 and the
display apparatus 100 can be set to the handwriting mode.
Alternatively, the handwriting mode can be set by a user
who touches the touch pad 410 without drawing during the
pre-set time or more. Or, the handwriting mode can be set by
a user who draws a straight line which 1s longer than a preset
length on the touch pad 410. And then, by manipulating the
remote control apparatus 400 once again according to the
alore-mentioned method, the handwriting mode can be
terminated.

As 1llustrated 1n FIG. 9, the handwriting mode display
area 131 may be formed on one area of the display apparatus
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100, and whether or not the present state 1s the handwriting
mode or not can be displayed on the handwriting mode
display area 131. In addition, when the handwriting mode 1s
activated, visual eflects such as displaying the text display
area 132 of the display apparatus 100 with color contrasted
with other areas or increasing brightness than other areas can
be added.

While the handwriting mode 1s set, a user can touch
and/or drag on the touch pad 410. In this case, a user can
drag by using a touch pen or a part of a user’s body. FIG. 8
illustrates that a user draws a trace of a character “S” with
the finger. That 1s, when a user draws a character “S” on the
touch pad 410, the touch pad 410 displays the character “S™
at the same time with dragging of a user.

The remote control apparatus 400 which senses a trace
according to a user touch and dragging can extract a coor-
dinate value of a trace. The remote control apparatus 400
which extracts a coordinate value of the handwriting trace
can transmit the value to the display apparatus 100. In this
case, the remote control apparatus 400 extracts a value of the
handwriting trace, and thus the display apparatus 100 which
receives a coordinate value of the handwriting trace may not
extract a coordinate value of the handwriting trace sepa-
rately. Therefore, the display apparatus 100 can receive a
coordinate value of the handwriting trace from the remote
control apparatus 400, and search/extract a text correspond-
ing to the received coordinate value.

The remote control apparatus 400, after receiving a user
handwriting trace, may not extract a coordinate value of the
handwriting trace. In this case, the remote control apparatus
400 does not extract a coordinate value of the handwriting
trace, and thus the remote control apparatus 400 can transmit
a signal according to the user handwriting trace with respect
to the display apparatus 100. That 1s, the remote control
apparatus 400 can transmit a signal not including a coordi-
nate value of the handwriting trace to the display apparatus
100, and the display apparatus 100 which recerves the signal
handwriting trace can extract a coordinate value from the
signal.

FIG. 9 1llustrates the display apparatus 100 according to
input of a remote control apparatus 400 illustrated in FIG. 8.
Referring to FIG. 9, the handwriting mode display area 131
displays the handwriting mode, and the text display area 132
displays the handwriting trace received from the remote
control apparatus 400. A user, while setting the handwriting
mode by the remote control apparatus 400, has written “S”
on the touch pad 410. Therefore, the handwriting mode
display area 131 of the display apparatus 100 1s displayed as
“the handwriting mode ON,” and the text display area 132
1s displayed as “S.”

The display apparatus 100 can display an item including
“S” on the text display area 132. That 1s, the text mitially
displayed on the mitialized text display area 132 1s “S,” and
thus an 1item beginning with “S” among a name, a title, or a
subject of an item 1s searched.

In this exemplary embodiment, the searched item may not
limited to a name, a title, or a subject of an i1tem including
a displayed text, and the searched item may be an 1tem on
a keyword including the displayed text. That 1s, the display
apparatus 100 can display an item on a keyword including
a text displayed on the text display area 132. For example,
it 15 assumed that a keyword on “Volume™ corresponding to
a name of an 1tem performing sound adjusting function 1s set
to “Sound.” And then, as illustrated in FIG. 8, a user can
draw “S” on the touch pad 410. In this case, though
“Volume™ corresponding to a name of an 1tem performing
sound adjusting function begins with “V,” a keyword
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“sound” can be searched. Theretfore, when a user draws “S”
on the touch pad 410, an item “volume” including a keyword
“sound” can be searched.

When a plurality of items are searched, each item can be
classified by the pre-determined categories. Referring to
FIG. 9, the searched 1tem can be classified to 4 categories,
and the classified 1item can be displayed on the first category
area 133-1, the second category area 133-2, the third cat-
cgory area 133-3, and the fourth category area 133-4.
Moreover, a plurality of category areas can be displayed
symmetrically, centering on the text display area 132.

FIG. 9 illustrates a function category which sets the
display apparatus 100 as the first category, a content cat-
egory such as movie, soap opera, documentary, and news as
the second category, an application category executed on the
display apparatus 100 as the third category, and a web
category executed on the display apparatus 100 as the fourth
category, but the exemplary embodiment 1s not limited to
this. In addition, FIG. 9 1llustrates that the first category area
133-1 to the fourth category area 133-4 are displayed in a up,
low, left, and right directions centering on the text display
areca 132, but the exemplary embodiment 1s not limited to
this.

An item can be stored 1n the display apparatus 100 or can
be received from a sending/receiving apparatus from/to
SErver.

In addition, a direction of alignment of an item, category
classification criteria, location, size, and type of the hand-
writing mode display area can be modified diversely accord-
ing to an exemplary embodiment.

FIGS. 10 and 11 illustrate examples of a search result
screen according to various exemplary embodiments.

Referring to FIG. 10, the handwriting mode display area
131 and the text display area 132 can be displayed on a left
side, and the first category 133-1 to the fourth category area
(133-4). In this case, and 1tem 1ncluded in each category area
can be aligned and displayed in up and down directions.

FIG. 11 illustrates a category area which 1s further seg-
regated. Referring to FIG. 11, centering on the text display
arca 132, the first category area 133-1 to the eighth category
arca 133-8 can be aligned 1n a side direction. In this case, an
item included in each category area can be arranged and
displayed 1n a direction where the corresponding category
area 1s aligned.

A user can mput a plurality of texts sequentially. For
example, alter writing one text, a user can write the next text
sequentially. In this case, the controller 140 can sequentially
extract text based on the subsequent handwriting content and
search an 1tem by combining extracted texts.

FIG. 12 illustrates a case where subsequent handwriting,
ol a handwriting trace of FIG. 8 i1s performed, and FIG. 13
illustrates a detailed screen of the display apparatus 100
according to the subsequent handwriting.

Retferring to FIG. 12, a user draws a trace of a letter “P”
as a subsequent handwriting of “S.” In this case, the remote
control apparatus 400 makes “S,” which 1s written previ-
ously, disappeared from the touch pad 410, and displays a
trace of “P”” written subsequently. That 1s, when a user draws
“P” on the touch pad 410, the touch pad 410 displays a trace
of “P” at the same time of dragging by a user. The remote
control apparatus 400 transmits a trace of “P” displayed on
the touch pad 410 to the display apparatus 100.

Referring to FIG. 13, the text display area 132 displays a
trace ol “P”” recerved from the remote control apparatus 400.
In this case, “P” transmitted by the remote control apparatus
400 1s a subsequent handwriting of “S” previously trans-
mitted, and thus on the text display area 132, subsequent text




US 10,089,006 B2

15

“P” 1s displayed while the previous text “S” 1s displayed. In
other words, “SP” 1s displayed on the text display area 132.

The display apparatus 100 can display an item including
“SP” displayed on the text display area 132. That is, 1n the
same state as illustrated 1n FIG. 9, an 1tem beginming with
“SP” 1s searched from among a name, title, or subject of an
item. Accordingly, an item a user wants to search can be
searched more rapidly and intuitively.

A user can select at least one 1tem on a screen where a
search result 1s displayed. A user’s selection can be done 1n
various ways.

FIG. 14 1s a drawing 1llustrating an example of a method
of selecting an item, and FIG. 135 1s an example of a detailed
screen of the display apparatus 100.

According to FIG. 14, a user, after terminating the hand-
writing mode, can perform touch of a preset pattern and
select an 1tem by using the touch pad. That 1s, 1n the main
body of the remote control apparatus 400, there may be a
toggle switch which can toggle selection and termination of
the handwriting mode, or a toggle menu which can toggle
selection and termination of the handwriting mode can be
displayed on the touch pad. A user, by selecting such toggle
switch or a menu, can terminate the handwriting mode.

FIG. 14 illustrates drawing of a certain pattern (for
example, “I”’), after terminating the handwriting mode. In
this case, the controller 140 can terminate the handwriting
mode. When the handwriting mode 1s terminated, as 1llus-
trated 1n FI1G. 8, visual eflect of the text display area 132 may
disappear. The controller 140, after terminating the hand-
writing mode, selects an 1tem according to a certain pattern
drawn by a user.

In addition, selecting an 1tem can also be performed by
using a direction key in the remote control apparatus 400.
The remote control apparatus 400 may include direction
keys 1n up, down, left, and right directions. Accordingly, a
user, by selecting any one of the four direction keys 1n the
remote control apparatus 400, can relocate a cursor from the
area where the current cursor 1s located to the area a user
wants. According to FIG. 13, a cursor 1s currently located in
the text display area 132. In this state, a user can terminate
the handwriting mode according to the above-described
method, and press a direction key 1n down direction among,
four direction keys in the remote control apparatus 400.
Accordingly, a cursor can be relocated from the text display
area 132 to an 1tem area named “SPORTS-TV,” as shown 1n
FIG. 15.

In addition, selecting an 1tem can be performed by a user’s
voice recognition or a user’s motion recognition. Selecting,
an item by voice recognition or motion recognition can be
applied not only to the case when the handwriting mode 1s
set, but also to the case when the handwriting mode 1s
terminated. Therefore, a user can select an item the user
wants among at least one displayed item by voice or motion.
Referring to FIG. 13, a cursor 1s currently located 1n the text
display area 132. In this state, a user, by pronouncing
“SPORTS TV,” a voice corresponding to an item to select,
can select an 1tem. Or, by taking a motion to locate hands 1n

a down direction, a cursor can be relocated from the text
display area 132 to an “SPORTS-TV” 1tem area.

Referring to FIG. 15, the controller 140 displays a GUI
131 indicating that the handwriting mode 1s terminated, and
displays a cursor on an item displayed 1n a direction corre-
sponding to a drawn pattern by a user among searched items.
As shown i FIG. 14, when a user draws from an up
direction to down direction, the controller 140, based on the
text display area 132, displays a determined visual effect that
1S a cursor, to “SPORTS-TV” which 1s a down item.
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In this state, when a user touches on the touch pad 410, the
remote control apparatus 400 transmits a selection signal.
The controller 140, while the visual effect 1s displayed on an
item named “SPORTS-TV)” when a selection signal 1is
received, determines that the corresponding item 1s selected.
Accordingly, the controller performs control operation cor-
responding to the corresponding item. For example, if
“SPORTS-TV” 1s selected, the controller 140 can tune a
broadcasting channel named “SPORTS-TV” and outputs a
signal received through the broadcasting channel. In addi-
tion, various applications can be displayed 1n an item. The
controller 140, when 1t 1s determined that such application 1s
selected, can execute the application and display the execu-
tion screen. As such, the controller 140 can selectively
display various items according to a user’s handwriting
content and perform control operations corresponding to the
item selected by a user.

The controller 140, when there 1s a sub 1tem belonging to
an 1tem selected by a user, can display the sub item. A user
can select one of the sub items, and the controller 140 can
select control operations corresponding to the selected sub
item. Selection of the sub item can be done through above-
mentioned handwriting recognition method and also through
cursor relocation method.

When handwriting recognition method 1s used, the con-
troller 140 can activate the handwriting mode again while
displaying the sub item.

FIG. 16 1s a drawing 1llustrating an example of a method
ol selecting a sub item by activating a handwriting mode.

In other words, when a user selects an item “SPORTS-
TV” as i FIG. 15, the controller 140 can align a plurality
sub 1tems 1n a predetermined order.

FIG. 16 illustrates aligning and displaying a plurality of
sub 1tems 1included 1 “SPORTS-TV” 1 an alphabetical
order of a name, a title, and a subject.

The controller 140 automatically reactivates the handwrit-
ing mode, and as 1illustrated 1n FIG. 16, displays the text
display area 132. A user, as described before, mputs hand-
writing, and the display apparatus 100 can search and extract
sub 1tems corresponding to the input handwriting.

According to another exemplary embodiment, the con-
troller 140 can display a sub item while maintaining the
handwriting mode as 1nactivated.

That 1s, as i1llustrated 1n FIG. 17, the controller 140 can
display a cursor at a sub item among sub items, without
displaying the text display area 132. A user, as described
above, can select and execute a sub 1tem by touching and
dragging 1n up, down, leit, right, and diagonal directions on
the touch pad 410.

As shown above, a user, by mputting handwriting on the
remote control apparatus, can conveniently control opera-
tions of the display apparatus.

A displaying method of a display apparatus according to
the afore-mentioned various exemplary embodiments can
also be stored in a non-transitory readable medium. The
non-transitory readable medium can be mounted on various
devices and used.

For example, when a user handwriting 1s performed on the
remote control apparatus, a program code to perform a
display method including receiving a handwriting trace,
extracting a text corresponding to the handwriting trace,
searching an 1tem corresponding to the text, classifying a
pre-searched item 1nto a plurality of categories, and display-
ing the item can be stored 1 a non-transitory readable
medium and provided.

A non-transitory computer-readable medium indicates
media which semi-permanently stores data and is readable
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with an apparatus, not a media which stores data for short
time such as register, cache, memory, etc. Specifically, the
above-described various applications or programs may be
stored and provided in a non-transitory computer-readable
medium such as CD, DVD, hard disk, Blue-ray disk, USB,
memory card, ROM.

The foregoing embodiments and advantages are merely
exemplary and are not to be construed as limiting. The
present teaching can be readily applied to other types of
apparatuses. Also, the description of the exemplary embodi-
ments of the present inventive concept 1s mtended to be
illustrative, and not to limit the range of the claims, and
many alternatives, modifications, and vanations will be
apparent to those skilled 1n the art.

What 1s claimed 1s:

1. A display apparatus comprising;:

a display;

an input umt configured to receive, as a signal, a hand-

writing trace that 1s mnput by a user by a handwriting on
a touch screen of a remote control apparatus located
externally and separately with respect to the display
apparatus; and

a processor configured to:

perform an analysis to identify, in response to the
handwriting trace being received, a character corre-
sponding to the handwriting trace,

search external devices connected to the display appa-
ratus via a network, for items related to the character,

classity the items into respective categories to form a
respective item group per each ol the respective
categories including at least two among an applica-
tion category, a web category, a function category,
and a content category, and

control the display to display the character correspond-
ing to the handwriting trace 1n a {irst area of a screen
and display respective 1item groups corresponding to
cach of the respective categories 1n second areas of
the screen, respectively,

wherein the processor 1s further configured to control the

display to display each of the respective 1item groups 1n
cach of the second areas, respectively, separately from
one another and adjacent to the first area.

2. The display apparatus as claimed 1n claim 1, wherein
the processor 1s further configured to, 1n response to a
subsequent handwriting being performed at the remote con-
trol apparatus, to i1dentify a subsequent character from a
subsequent handwriting trace according to the subsequent
handwriting, to search for the i1tems related to the character
and the subsequent character, to classily the 1tems related to
the character and the subsequent character according to the
respective categories, and to control the display to display
the items related to the character and the subsequent char-
acter.

3. The display apparatus as claimed 1n claim 1, wherein
the processor 1s further configured to match each of the
respective categories in up, down, left, and right directions
extending from the first area of the screen, and to control the
display to arrange and display the respective item groups
corresponding to each of the respective categories in the
second areas of the screen, the second areas extending 1n the
up, down, left, and right directions from the first area.

4. The display apparatus as claimed 1n claim 1, wherein
the processor 1s further configured to control the display to
display the first area at a center region of the screen or at one
of four corners on the screen.

5. The display apparatus as claimed 1n claim 1, wherein
the processor 1s further configured to, 1n response to one of
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the 1tems being selected, perform a control operation cor-
responding to the selected item.

6. A display method comprising:

receiving, by a processor of a display apparatus, a hand-

writing trace from a remote control apparatus located
externally and separately with respect to the display
apparatus, the handwriting trace corresponding to a
handwriting performed by a user on a touch screen of
the remote control apparatus;

performing an analysis, by the processor, to 1dentity a

character corresponding to the handwriting trace;
searching, by the processor, external devices for items
related to the character, via a network;
classifying, by the processor, the items into respective
categories to form a respective item group per each of
the respective categories including at least two among
an application category, a web category, a function
category, and a content category;
displaying the character corresponding to the handwriting
trace on a {irst area of a display screen; and

displaying the items grouped together as the respective
item group 1n each of the respective categories 1n
second areas of the display screen, respectively, each of
the respective 1tem groups being displayed in each of
the second areas, respectively, separately from one
another and adjacent to the first area.

7. The display method as claimed in claim 6, further
comprising:

in response to a subsequent handwriting being performed

at the remote control apparatus, 1dentifying a subse-
quent character from a subsequent handwriting trace
according to the subsequent handwriting;

searching for the items related to the character and the

subsequent character;

classitying the items related to the character and the

subsequent character according to the respective cat-
egories; and

displaying the items related to the character and the

subsequent character.

8. The display method as claimed in claim 6, further
comprising:

matching each of the respective categories in up, down,

left, and rnight directions extending from the first area of
the display screen; and

arranging and displaying the respective item group, per

cach of the respective categories, 1n the second areas of
the display screen, the second areas extending in the up,
down, left, and right directions from the first area.

9. The display method as claimed 1n claim 6, wherein the
first area of the display screen 1s displayed at a center region
of the display screen or at one of four corners on the display
screen.

10. The display method as claimed in claim 6 further
comprising:

in response to one of the items being selected, performing,

a control operation corresponding to the selected item.

11. A display system comprising:

a display configured to display handwriting based con-

tents; and

a remote controller located externally and separately with

respect to the display, the remote controller comprising:

a touch screen on which a user performs a user hand-
writing that corresponds to 1mput data,

a second processor configured to generate a handwrit-
ing trace based on the user handwriting, and

a transmitter configured to transmit the handwriting
trace, as a signal, to the display,
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wherein the display comprises a first processor, which 1s
coupled to a receiver configured to receive, as the
signal, the handwriting trace, and 1s configured to
control analyzing the handwriting trace, extracting the
input data from the handwriting trace, classitying the
handwriting based contents 1nto respective categories
based on the mput data to form a respective 1tem group
per each of the respective categories including at least
two among an application category, a web category, a
function category, and a content category, displaying a
character corresponding to the handwriting trace on a
first area of a display screen, and displaying the hand-
writing based contents grouped together as the respec-
tive item group in each of the respective categories in

second areas of the display screen, respectively, each of
the respective 1tem groups being displayed in each of
the second areas separately from one another and
adjacent to the first area.

12. A method for displaying a user handwriting on a

display apparatus, the method comprising;:

receiving, through a touch screen of a remote controller
located externally and separately with respect to the
display apparatus, a user handwriting corresponding to
input data;

generating, at the remote controller, a handwriting trace
based on the user handwriting and transmitting the
handwriting trace as a signal;

receiving, at the display apparatus coupled to a processor,
the handwriting trace as the signal;

performing an analysis, by the processor, to 1dentify the
input data from the handwriting trace;

classitying, by the processor, handwriting based contents
based on the input data into respective categories to
form a respective 1tem group per each of the respective
categories including at least two among an application
category, a web category, a function category, and a
content category; and
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displaying, at the display apparatus, a character corre-
sponding to the handwriting trace on a first area of a
display screen, and the handwriting based contents
grouped together as the respective item group 1n each
of the respective categories 1 second areas of the
display screen, respectively, each of the respective item
groups being displayed in each of the second areas
separately from one another and adjacent to the first
area.

13. The display apparatus of claim 1, wherein the pro-
cessor 1s configured to i1dentily the character corresponding
to the handwriting trace as a first character, to identify first
items among the items whose title, name, or subject start
with the first character, and to group the 1dentified first 1tems
into the respective categories, and

the display 1s configured to display each of the respective

categories of the grouped first items that start with the
first character, on the second areas of the screen,
respectively.
14. The display apparatus of claim 13, wherein,
in response to a subsequent handwriting trace being
received from the remote control apparatus, the pro-
cessor 1s configured to identify the character corre-
sponding to the subsequent handwriting trace as a
second character, and to identily second items among,
the first items whose title, name, or subject start with
the first character followed by the second character, and

the display 1s configured to display each of the respective
categories having grouped second items that start with
the first character followed by the second character,
instead of the grouped {first items.

15. The display apparatus of claim 1, wherein the pro-
cessor 1s configured to search for the items whose ftitle,
name, or function start with a same letter which corresponds
to the handwriting trace, and to classily the items into the
respective categories based on the function performed by
cach of the items.
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